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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PURPOSE: To uniformalize the spacing between both 
film substrates and to prevent the leakage of a liquid 
crystal from a liquid crystal injection port. 
CONSTITUTION: Two sheets of the film substrates 
21, 22 are stuck to each other via a sealing material 
28 by interposing spacers 27 consisting of resin 
particles therebetween. The film substrates 21, 22 are 
partly deflected to a projecting shape by a certain 
cause in this state. All the spacers 27 are nearly 
uniformly crushed when the two film substrates 21, 22 
are clamped by a clamping member 31 and a pressure 
is applied thereto. The spacing between these film 
substrates 21 and 22 is thereby made slightly smaller 
than a desired spacing. The liquid crystal 36 is then 
injected and a sealing material 37 is disposed in the 
liquid crystal injection port 29. All the spacers 27 are 
elastically reset when the clamping by the clamping 
member 31 is released. The spacing between the film 
substrates 21 and 22 is thereby made into the desired 
spacing. A negative pressure is generated in the liquid crystal injection part and the sealing 
material 37 is sucked into the liquid crystal injection port 29. 
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CLAIMS 



[Claim(s)] 

[Claim l] A sealant is minded in the state 
where the spacer was made for two film 
substrates by which the transparent 
electrode was prepared in the field which 
carries out phase opposite, respectively to 
intervene between them. Lamination, 
Subsequently, where it applied the 
pressure from front reverse side 
bothsides side of both the 
aforementioned film substrate and the 
interval between both the 
aforementioned film substrates is made 
smaller than an expected interval a little 
Liquid crystal is poured in through the 
liquid crystal inlet formed between both 
the aforementioned film substrates in the 
inside of the aforementioned sealant at 
the aforementioned sealant. 
Subsequently, while arranging a sealing 
agent in the aforementioned liquid 
crystal inlet, canceling the 
aforementioned pressure subsequently 
and returning the interval between both 
the aforementioned film substrates to an 
expected interval The manufacture 
method of the liquid crystal display 
characterized by for between both the 
aforementioned film substrates in the 
inside of the aforementioned sealant 
making the aforementioned sealing agent 
draw inside the aforementioned liquid 
crystal inlet by negative pressure and the 



bird clapper, stiffening the account 
sealing agent of back to front, and closing 
the aforementioned liquid crystal inlet. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to the manufacture method of a 
liquid crystal display. 
[0002] 

[Description of the Prior Art] The thing of 
the structure which enclosed liquid 
crystal between the orientation films of 
lamination and both the film substrate in 
the inside of a sealant through the 
sealant in the state where the spacer was 
made for two film substrates by which 
the transparent electrode and the 
orientation film were prepared in the 
field which carries out phase opposite, 
respectively to intervene between them is 
shown in the conventional liquid crystal 
display. In this case, it is for keeping the 
interval between both film substrates 
constant with a sufficient precision, and 
making the display property of liquid 
crystal uniform to make a spacer 
intervene. 

[0003] by the way, in manufacturing such 
a liquid crystal display As an example, 
two film substrates are prepared first. A 
transparent-electrode formation process, 
After passing through an orientation film 
formation process and a sealant 
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formation process, a spacer is sprinkled 
in the shape of spraying by the spray on 
the front face of an orientation film 
prepared on one film substrate. 
Subsequently, on the other hand, by 
sticking the film substrate of another side 
through a sealant on a film substrate, 
arranging both the film substrate 
subsequently to in a vacuum tub, and 
making the inside of a vacuum tub into a 
vacuum the liquid crystal which made 
the vacuum between the orientation films 
of both the film substrate in the inside of 
a sealant through the liquid crystal inlet 
formed in the sealant, and was prepared 
subsequently to in a vacuum tub -- by 
soaking the portion of a liquid crystal 
inlet useless and subsequently making 
the inside of a vacuum tub into 
atmospheric pressure The liquid crystal 
in liquid crystal useless is poured in 
between the orientation films of both the 
film substrate in the inside of a sealant 
through a liquid crystal inlet, 
subsequently to a liquid crystal inlet a 
sealing agent is arranged, subsequently 
this sealing agent is stiffened, and the 
liquid crystal inlet is closed. 
[0004] 

[Problem(s) to be Solved by the 
Invention] However, by the manufacture 
method of such a conventional liquid 
crystal display, there were the following 
problems from the relation by which a 
film substrate tends to be bent. Namely, 
stress is added by carrying out the coat of 



the transparent electrodes 3 and 4 to the 
portion in which the transparent 
electrodes 3 and 4 of the film substrates 1 
and 2 were formed, as shown, for example 
in drawing 3 . Although the interval 
between the orientation film 5 in the 
portion by which this portion bent in 
convex and was bent in convex [ this ] as 
a result, and 6 turns into an expected 
interval with the spacer 7 which 
intervened between them It became 
larger than an expected interval, and, for 
this reason, the difference arose at the 
interval between both the film substrate 

I and 2 by the place, as a result the 
interval between the orientation film 5 in 
portions other than the portion which 
bent in convex, and 6 had the problem 
that display quality was spoiled, 
moreover - since the adhesion of the film 
substrates 1 and 2 and a sealing agent 11 
generally is not so good the inside of the 
liquid crystal inlet 10 of a sealing agent 
11, although it enters and it is necessary 
to make [ many / to some extent ] an 
amount Since the liquid crystal inlet 10 is 
only merely closed with the sealing agent 

II after pouring in liquid crystal 9 
between the orientation film 5 of both the 
film substrates 1 and 2 in the inside of a 
sealant 8, and 6 It entered and there was 
a problem that there were few amounts 
and there was a thing into the liquid 
crystal inlet 10 of a sealing agent 11 
which liquid crystal 9 leaks from the 
liquid crystal inlet 10 as a result. The 
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purpose of this invention is to offer the 
manufacture method of a liquid crystal 
display that the interval between both 
film substrates can be made uniform, and 
liquid crystal can enable it not to leak 
from a liquid crystal inlet easily. 
[0005] 

[Means for Solving the Problem] This 
invention minds a sealant in the state 
where the spacer was made for two film 
substrates by which the transparent 
electrode was prepared in the field which 
carries out phase opposite, respectively to 
intervene between them. Lamination, 
Subsequently, where it applied the 
pressure from front reverse side 
both -sides side of both the 
aforementioned film substrate and the 
interval between both the 
aforementioned film substrates is made 
smaller than an expected interval a little 
Liquid crystal is poured in through the 
liquid crystal inlet formed between both 
the aforementioned film substrates in the 
inside of the aforementioned sealant at 
the aforementioned sealant. 
Subsequently, while arranging a sealing 
agent in the aforementioned liquid 
crystal inlet, canceling the 
aforementioned pressure subsequently 
and returning the interval between both 
the aforementioned film substrates to an 
expected interval Between both the 
aforementioned film substrates in the 
inside of the aforementioned sealant 
makes the aforementioned sealing agent 



draw inside the aforementioned liquid 
crystal inlet by negative pressure and the 
bird clapper, stiffens the account sealing 
agent of back to front, and closes the 
aforementioned liquid crystal inlet. 
[0006] 

[Function] Even if the portion in which 
the transparent electrode of a film 
substrate was formed has bent in convex 
at the beginning according to this 
invention By applying a pressure and 
making the interval between both film 
substrates smaller than an expected 
interval a little. Since can lose convex 
bending, and pour in liquid crystal 
through a liquid crystal inlet in this state, 
a sealing agent is arranged subsequently 
to a liquid crystal inlet, a pressure is 
subsequently canceled and the interval 
between both film substrates is returned 
to the expected interval, the interval 
between both film substrates can be 
made uniform, moreover since between 
both the film substrates in the inside of a. 
sealant serves as negative pressure and it 
is made to draw a sealing agent inside a 
liquid crystal inlet by this by canceling a 
pressure and returning the interval 
between both film substrates to an 
expected interval ** the inside of the 
liquid crystal inlet of a sealing agent 
since enter, an amount becomes large, a 
sealing agent is stiffened after that and 
the liquid crystal inlet is closed, liquid 
crystal can make it possible not to leak 
from a liquid crystal inlet easily 
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[0007] 

[Example] Drawing 1 (A) - (C) shows each 
manufacturing process of the liquid 
crystal display in one example of this 
invention, respectively. Then, the 
manufacture method of the liquid crystal 
display of this example is explained, 
referring to these drawings in order. First, 
as shown in drawing 1 (A), it sticks 
through a sealant 28 in the state where 
the spacer 27 which consists of a resin 
particle with a spherical fixed size 
between them two film substrates 21 and 
22 by which transparent electrodes 23 
and 24 and the orientation films 25 and 
26 were formed in the field which carries 
out phase opposite, respectively was 
made to intervene. Stress is added by 
carrying out the coat of the transparent 
electrodes 23 and 24 to the portion in 
which the transparent electrodes 23 and 
24 of the film substrates 21 and 22 were 
formed in this state. Although the 
interval between the orientation film 25 
in the portion by which this portion bent 
in convex and was bent in convex [ this ] 
as a result, and 26 is an expected interval 
with the spacer 27 which intervened 
between them The interval between the 
orientation film 25 in portions other than 
the portion which bent in convex, and 26 
is larger than an expected interval. In 
addition, in drawing 1 (A), a sign 29 
shows the liquid crystal inlet formed of 
the sealant 28. 

[0008] next, it is shown in drawing 1 (B) 



■■ as ■- pinching - a member 31 is 
prepared pinching - a member .31 is 
equipped with two pinching boards 34 
and 35 which consist of glass metallurgy 
groups by which silicone rubber 32 and 
33 was formed in the field which carries 
out phase opposite, respectively, is 
connected free [ rotation ] by the hinge 
which one edge each of two pinching 
boards 34 and 35 does not illustrate, and 
is fixed by the fastening plate which each 
of that other end similarly does not 
illustrate Silicone rubber 32 and 33 is for 
not damaging the film substrates 21 and 
22. and pinching - if both the film 
substrates 21 and 22 are pinched from 
the front reverse side both- sides side and 
a predetermined pressure is equally 
applied by the member 31 from front 
reverse side both sides side of both the 
film substrates 21 and 22, when the 
spacer 27 which consists of a spherical 
resin particle is crushed almost equally 
altogether, the interval between both the 
film substrate 21 and 22 will become 
small a little rather than an expected 
interval Consequently, even if the portion 
in which the transparent electrodes 23 
and 24 of .the film substrates 21 and 22 
were formed has bent in convex at the 
beginning, this convex bending can be 
lost. 

[0009] next, pinching - let between the 
orientation film 25 of both the film 
substrates 21 and 22 in the inside of a 
sealant 28, and 26 be a vacuum through 
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the liquid crystal inlet 29 by arranging in 
the vacuum tub which does not illustrate 
both the film substrates 21 and 22 
pinched by the member 31, and making 
the inside of a vacuum tub into a vacuum 
next, the liquid crystal prepared in the 
vacuum tub - the liquid crystal 36 in 
liquid crystal useless is poured in 
through the liquid crystal inlet 29 
between the orientation film 25 of both 
the film substrates 21 and 22 in the 
inside of a sealant 28, and 26 by soaking 
the portion of the liquid crystal inlet 29 
useless, and subsequently making the 
inside of a vacuum tub into atmospheric 
pressure next, pinching both the film 
substrates 21 and 22 pinched by the 
member 31 are taken out from the inside 
of a vacuum tub, and the sealing agent 36 
which consists of a photoresist 
subsequently to the liquid crystal inlet 29 
is arranged since the sealing agent 36 is 
only merely arranged in the liquid crystal 
inlet 29 in this state -: the inside of the 
liquid crystal inlet 29 of a sealing agent 
37 - it enters and there are few amounts 
[0010] next, pinching - a member 31 is 
removed and the pressure to both the film 
substrates 21 and 22 is canceled Then, as 
shown in drawing 1 (C), when the spacer 
27 which consists of a resin particle 
carries out an elastic return altogether, 
the interval between both the film 
substrate 21 and 22 turns into an 
expected interval. Therefore, the interval 
between both the film substrate 21 and 



22 can be made uniform, moreover, if a 
pressure is canceled and the interval 
between both the film substrate 21 and 
22 is returned to an expected interval, 
between the orientation film 25 of both 
the film substrates 21 and 22 in the 
inside of a sealant 28 and 26 will serve as 
negative pressure, and the sealing agent 
37 which is in the state where it does not 
harden for this reason will draw inside 
the liquid crystal inlet 29 having - the 
inside of the liquid crystal inlet 29 of a 
sealing agent 37 it enters and an 
amount becomes large Then, ultraviolet 
rays are irradiated, a sealing agent 37 is 
stiffened, and the liquid crystal inlet 29 is 
closed, in this case - even if the adhesion 
of the film substrates 21 and 22 and a 
sealing agent 37 is not so good - the 
inside of the liquid crystal inlet 29 of a 
sealing agent 37 -- since it enters and the 
amount is large, liquid crystal 36 can 
make it possible not to leak from the 
liquid crystal inlet 29 easily In this way, 
the liquid crystal display of this example 
is manufactured. 
[001 1] In addition, although the 
above-mentioned example explained the 
case where what consists of a resin 
particle spherical as a spacer 27 was used, 
you may use what consists of spherical 
particles, such as not only this but a glass 
metallurgy group, in this case, it is shown 
in drawing 2 (A) - as - pinching, if both 
the film substrates 21 and 22 are pinched 
from the front reverse side both sides 
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side and a pressure is applied by the 

member 31 from front reverse side 

both -sides side of both the film substrates 

21 and 22 When the spacer 27 which 
consists of spherical particles, such as a 
glass metallurgy group, eats into the 

up and-down orientation films 25 and 26 
almost equally altogether, the interval 
between both the film substrate 21 and 

22 can be made smaller than an expected 
interval a little, and pinching - if a 
member 31 is removed and the pressure 
to both the film substrates 21 and 22 is 
canceled, as shown in drawing 2 (B), 
when both the up-and-down orientation 
films 25 and 26 carry out an elastic 
return, let the interval between both the 
film substrate 21 and 22 be an expected 
interval 

[0012] 

[Effect of the Invention] As explained 
above, even if the portion in which the 
transparent electrode of a film substrate 
was formed has bent in convex at the 
beginning according to this invention By 
applying a pressure and making the 
interval between both film substrates 
smaller than an expected interval a little 
Since can lose convex bending, and pour 
in liquid crystal through a liquid crystal 
inlet in this state, a sealing agent is 
arranged subsequently to a liquid crystal 
inlet, a pressure is subsequently canceled 
and the interval between both film 
substrates is returned to the expected 
interval, the interval between both film 



substrates can be made uniform, 
moreover - since between both the film 
substrates in the inside of a sealant 
serves as negative pressure and it is 
made to draw a sealing agent inside a 
liquid crystal inlet by this by canceling a 
pressure and returning the interval 
between both film substrates to an 
expected interval - the inside of the 
liquid crystal inlet of a sealing agent - 
since enter, an amount becomes large, a 
sealing agent is stiffened after that and 
the liquid crystal inlet is closed, liquid 
crystal can make it possible not to leak 
from a liquid crystal inlet easily 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll For the cross section in the 
state where two film substrates were 
stuck through the sealant, and (B), on the 
occasion of manufacture of the liquid 
crystal display in one example of this 
invention, (C) is [ (A) ] a cross section in 
the state where the pressure was applied 
from front reverse side both- sides side of 
both the film substrate by the pinching 
member, and a cross section in the state 
where it completed. 

[Drawing 2] For (A), on the occasion of 
manufacture of the liquid crystal display 
in other examples of this invention, (B) is 
a cross section in the state where the 
pressure was applied from front reverse 
side both-sides side of both the film 
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substrate by the pinching member, and a 
cross section in the state where it 
completed. 

[Drawing 31 The cross section shown in 

order to explain the trouble of the 

conventional liquid crystal display. 

[Description of Notations] 

21 22 Film substrate 

23 24 Transparent electrode 

25 26 Orientation film 

27 Spacer 

28 Sealant 

29 Liquid Crystal Inlet 
31 Pinching Member 

36 Liquid Crystal 

37 Sealing Agent 
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